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y . U.S5. DEPARTMENT OF EHET'Q‘_'..I" EffiCiEF'IC}I’ o
TOday S TOp|CS E"ERGY Renewable Energy

1. Why Version 2?
2. DOE & EPA Coordination
3. Review of DOE ZERH Version 2 Draft Updates

4. How to Submit Feedback

3 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



Energy Efficiency &

U.S. DEPARTMENT OF
PO” #1 E"ERGY Renewable Energy

Who's in the audience today?

Builder

a.
b. Designer

o

Energy Rater / Consultant

-

Utility or EE Program
e. Other
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slido

Who's in the audience today?

(D Start presenting to display the poll results on this slide.



Energy Efficiency &

U.S. DEPARTMENT OF
PO” #2 E"ERGY Renewable Energy

To what extent have you been involved with DOE
Zero Energy Ready Home projects?

No experience

b. No experience, but considering ZERH for an
upcoming project

c. Involved with ZERH on a few projects

d. Involved with ZERH on many projects

6 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov
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To what extent have you been
iInvolved with DOE Zero Energy
Ready Home projects?

(D Start presenting to display the poll results on this slide.



U.S. DOE Zero Energy Ready Home

Why Version 27?
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. JS. DERARTMENT OF Ener Efficiency &
Why VerS|On 2’) Why NOWr) E"ERGY Heneg‘i:able Enne;‘j:;]},.-r

* New residential construction matters

« 2021 IECC & ENERGY STAR Homes

« HERS score trend towards greater efficiency

* Technology innovations and ZERH Cost Effectiveness
 ZERHSs pave the way to the clean energy economy

* Increasing demand for ZERH in programs, policies, and
iIncentives
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U.S. DOE Zero Energy Ready Home

DOE & EPA Coordination
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U.S. DEPARTMENT OF EI"‘IET’Q}I" Eﬁicienc‘}r &

DOE & EPA COOFdInatIOn E"ERGY Renewable Energy

ENERGY STAR

EPA Indoor
allrPLUS

O(/ =Y
<
‘QIF’ED HO‘A

ZERO

ENERGY READY HOME

VS, BEFAITYZNT OF SNERGY
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U.S. DEPARTMENT OF EI"‘IET’Q}I" EffiCiEf"lC}" &

DOE & EPA COOFdInatIOH E"ERGY Renewable Energy

Federal certification programs work together to provide a recognition system for
residential new construction built to higher standards of performance and lead
the way to zero emission homes.

« EPA’s ENERGY STAR SFNH: great starting point for builders on their journey to building
above-code, high-performance, energy-efficient homes

« DOE’s Zero Energy Ready Home V2: step-up program for builders that brings higher
levels of energy efficiency and additional specific provisions for improved building envelope
performance

« EPA’s new certification (TBD): program for builders that want to take the next step towards
decarbonization / electrification, along with higher levels of energy efficiency

e Certify to DOE’s Zero Energy Ready Home OR EPA’s new certification OR BOTH
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U.S. DEPARTMENT OF EI"‘IET’Q}I" EffiCiEf"lC}" &

DOE & EPA Coordination ENERGY | renewable Energy

Federal certification programs work together to provide a recognition system for
residential new construction built to higher standards of performance and lead the way

to zero emission homes.

« EPA’s ENERGY STAR SFNH: great starting point for builders on their journey to building above-code, high-performance,
energy-efficient homes
— 10% more energy efficient than adopted state code

« DOE’s Zero Energy Ready Home V2: step-up program for builders that brings higher levels of energy efficiency and
additional specific provisions for improved building envelope performance
— 20% more energy efficiency than 2021 IECC (nationwide)
— ENERGY STAR v3.2 and Indoor airPLUS certifications are prerequisites
— Requires more efficient duct and hot water system designs, a complete package of IAQ protections, and PV readiness

EPA'’s new certification (TBD): program for builders that want to take the next step towards decarbonization /
electrification, along with higher levels of energy efficiency

— 10% more energy efficient than 2021 IECC (nationwide)
— ENERGY STAR v3.2 certification is a prerequisite
— Requires installation of connected heat pumps, connected HPWHSs, induction cooking, and electric vehicle charging capabilities

» Certify to DOE’s Zero Energy Ready Home or EPA’'s new certification — or both

— Neither program is a prerequisite for the other
— DOE and EPA are committed to continuing to work together to ensure that the Federal certification programs continue to evolve towards
zero emission homes into the future
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U.S. DOE Zero Energy Ready Home
Draft Program Updates
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Eligible Building Types — Looking Ahead ENERGY | Enorgy Efficiency &

Renewable Energy

Single-Family Single-Family Multifamily
Detached Attached (Any Height)

« Performance Compliance * ERI or Prescriptive Compliance
« ESSFNH Version 3.2 & IAP as prerequisites « ESMFNC & IAP as prerequisites
DOE ZERH - Version 2 DOE ZERH — Multifamily V1
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DOE ZERH Requirements

U.S. DEPARTMENT OF

ENERGY

Energy Efficiency &
Renewable Energy

Mandatory
Provisions

L

U.S. DOE Zero Energy Ready Home

Mational Program Requirements for Single Family Homes

Z E R O Version 2.0

October 2021 Draft

1. ENERGY 3TAR
Zingle Famlly Mew | O Cerified under ENERGY STAR Singe Famiy Hew Homes Version 3.2.9
Homigs Easaling
O Ceiing, wall Aoor, and slab insulation mee or exosed 2021 IECC leweis™ '™
2. E‘I!‘GIHH O At Srade Walls In Mbed and Cold Climaies provide thermal breaks™
O ‘Windows maet high pedormance requiemends based on d imale zone 7
5 Duct Zystem O &1 ducts and haating and cooing airnanding equinment ane located within the thermal
= and air barrier boundary’
4. Water Heatl g [m] '::I waber delwery sysiems meet effckent design reguinenmenis™
Effician =
cy O Water heaber and feiures meet efficency crlera’™
O A rstalied relrigerators, dshwashens, dothes sashers, and ciothes dryers are
EMERGY ETAR qualfied 1017
a3 LIE“"“ & O a95% of bukderdinstaled Ighding Mstures are ENERGY STAR qualfied or ENERGY
Appliances STAR lamps [Bulbs) in menimum 85% of seckets
O A naslaled bathroom vendlalion and oeling fans are EMERGY STAR quaihsd
O Cerified under EPA Indoor alfFLLE S
8. Indoor .ﬂ.'ﬂua,lt]l O MERW 13 {minkmism | fiter = insialksd on ool ducked nesling and ool ineg sysbems
O Energy effcien balanced wenllalion [HRY ar ERY) is prosided In Climate Zones 5.8 T
7. Renswabla Ready O Provsions i:f the: DOE Feop Enorgy Regdy Hons FY-Regdy Checklig) [Version 2) are
Compleled
B Mm O Adwsons Effecites in a fulure wersion update of the DOE ZERH program, homes wil
i irdegrabe high efMcency sleciio technoiogies and measures for grid inleractiviy =

Exhibit 2: DOE Zero Energy Ready Home Target Home =

HWA&AC Equipmants
Wary Hot & Haot Climatec Warm & Mixed Climatac Cold & Vary Cold CEmates
12021 IECC CAmate Tanes (2021 IECG Climabe Zones 3, (2021 |ECE Climain Zomes
1.2 4 gxcenl Maring) 4 Miarine 55,7 8}
Furnace aFUE 80T CIZ3:093%: CI4: 95% o5
16 (AEHF}
SEER 18 1e
14 (AT
HEFF 9.3 az R
Geothaermal Heat
= F EMERGY STAR EER and COF Crilena
ump
Balar AFLE 8% CZ3:93%: CZ4: 95% o5
Whalke-House
Fdechankcal 2.9 oW 2.5 afmnd 1.2 oW, balanced wih
Wentlation Sysiem n heat exchangs o hieal exchange neal exchange, B5% AERE
Effciency
HVAC Grading

ransforming the Energy Efficiency Market

Target Home
Sets the ERI




U.S. DEPARTMENT OF EHET'Q}I" Eﬁiciency &

BU'Id'ﬂg Enve|0pe UpdateS E"ERGY Renewable Energy

Pl ZERH Version 1 2 SR sl 240 Rationale
Component Proposed

2021 IECC insulation

Deliver most robust code-

Sl 2015 IECC [2uEl o epRee based building envelope with
Envelope . : areas. i
: iInsulation levels an additional, targeted
Insulation .
for opaque areas : provision for Above Grade
Levels Thermal breaks in Walls

walls in CZs 4-8.

Buildings.Energy.gov
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https://codes.iccsafe.org/content/IECC2021P1/chapter-4-re-residential-energy-efficiency#IECC2021P1_RE_Ch04_SecR402

2021 IECC Insulation Values ENERGY | ronerabio bary

Wood-framed Mass Crawl Space

13 or 0+10
2 49 13 or 0+10 416 13 0 0 0
3 49 20oris+oor o453 g9 5/13 10, 2ft 5/13
0+15
4 e o123 19 10/13 10, 4ft 10/13
0+15
20+5 or 13+10 or 15/19 or
5 60 e 13/17 30 e 10, 4ft  15/19 or 13+5
20+5 or 13+10 or 15/19 or
6 60 e 15/20 30 s 10, 4ft  15/19 or 13+5
7/8 50 B N 15/190r 10 4ft  15/19 or 13+5
0+20 1345
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Envelope Efficiency Improvements

Climate Zone

~N O O b WO DN P

+ 0%
+ 5%
+16%
+8%
+8%
+1%
+1%

U.S. DEPARTMENT OF

ENERGY

2021 IECC UA Stringency Compared to
DOE ZERH V1 UA Requirements A

Energy Efficiency &
Renewable Energy

Moist (A)

A. Based on 4 prototype models per Climate Zone: 1-story slab (CZ 1-3) or basement (CZ4+) foundation; 1-story crawlspace; 2-story
slab or basement foundation (depending on CZ); 2-story interior TH unit on slab or basement foundation (depending on CZ)
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UA Tradeoffs Offer Flexibility ENERGY | renonable Enorgy

Climate Zone 3
Two-Story, 2400 SF Home on Slab

Slab Edge Above-Grade Window U/ Ceilings UA Tradeoff
Insulation* Walls SHGC Factor Complies?

2021 IECC

Prescriptive R-10, 2’ R-20 0.30/0.25 R-49
Requirement

UA Tradeoff

R-10, 2’ R-20 0.28/0.25 R-38 YES
Model

* R-10 slab edge insulation is difficult to trade off
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Thermal Breaks in Walls in CZs 4-8 ENERGY | conoy oo by

* In Mixed & Cold Climates: provide
thermal break for the studs in
AGWSs

Exterior
Insulation

Double Stud
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U.S. DEPARTMENT OF EHET'Q}I" Eﬁiciency &

HVAC DeS|gn UpdateS E"ERGY Renewable Energy

Pl ZERH Version 1 2 SR sl 240 Rationale
Component Proposed

Requires ducts & Same as VL.

HVAC e .
HVAC and : Clarification: only Improve HVAC efficiency,

equipment to be . .
Duct : applies to equipment reduce demand, and

: located in an ; :

Location - & ducts serving improve comfort.

optimized : )

: heating/cooling
location
systems.
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U.S. DEPARTMENT OF EHET'Q}I" Eﬁiciency &

WlndOW UpdateS E"ERGY Renewable Energy

POREN, ZERH Version 1 A IR VSN £ Rationale
Component Proposed

Based on ENERGY Updates minimum window

Window Based on ENERGY STAR V6.0 Specs: requirements.

U/SHGC STAR V5.0 or V6.0 : .
Higher performance windows

Values specs Very C_old Climates (6-8) will likely be used as part of UA
more rigorous at U 0.25 .
tradeoff strategies.

Buildings.Energy.gov
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DOE ZERH V2 Window Requirements ENERGY | concnabie Enoray

IECC CZ 1-2 SEEEas EEE e IECC CZ 6-8
except Marine and 4 Marine

U-Value SHGC U-value SHGC U-Value SHGC U-Value SHGC

[CZ3] [CZ3]

0.30 0.25
< <
0.40 0.23 (CZ 4] (CZ 4] <0.27 Any <0.25 Any
0.30 0.40

- Advisory: DOE is monitoring the development of the planned update to the ENERGY STAR product
specifications for residential windows (V7.0), and plans to adopt these in a future program update

40 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov



U.S. DEPARTMENT OF EHET'Q}I" Eﬁiciency &

nghtlng Updates E"ERGY Renewable Energy

Program ZERH Version 1 ZERH Version 2.0

Component Proposed Rationale

Recognize cost-effectiveness
of LEDs and increase ZERH
efficiency, while providing a

High little flexibility.

=iilel=hlaa s 80% requirement  95% requirement

Lighting Note that the Target Home

assumes 100% high efficiency
lighting.
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U.S. DEPARTMENT OF

Appllance Updates ENERGY Energy Efficiency &

Renewable Energy

FISEIENL | e i 4l ZERT Vs 240 Rationale
Component Proposed

All builder-installed  All builder-installed
refrigerators, refrigerators,
dishwashers, and dishwashers, clothes
clothes washers are washers, and clothes
ENERGY STAR dryers are ENERGY
qualified STAR qualified

Energy
Efficient
Appliances

Recognize ENERGY STAR
labeling of clothes dryers and
increase ZERH efficiency
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U.S. DEPARTMENT OF EHET'Q}I" Eﬁiciency &

|ndOOI’ AII‘ Quallty Updates E"ERGY Renewable Energy

Program | ;-pyyversion 1 | 2SR Version 2.0 Rationale
Component Proposed

Phase in certification
under an updated IAP
version over time. IAP Maintain requirement to certify

Version 1 will be under the federal
allowed through 2022. government’s residential IAQ
indoor Air Certify u.nder | label for new homes.
Quality Indoor airPLUS H/.ERVS in Very Cold
(IAP) V1 Climates (6-8)

Accelerate the MERYV 13 filter
MERV 13 (minimum)  requirement (likely to appear
filter installed on in the updated IAP specs)
ducted heating and
cooling systems
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U.S. DEPARTMENT OF EI‘"IET'Q}I" EffiCiEf"lC}" &

H/ERVS |n COld C|ImateS E"ERGY Renewable Energy

» Required in Very Cold Climates g SRECH, i
ones 6 —8 R - . "
* Provide whole-house ventilation

while reducing impact on heating
load

 Numerous technology options
available

ERV or HRV
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U.S. DEPARTMENT OF EHET'Q}I" Eﬂ:iCiEHC}" &

PV Ready UpdateS E"ERGY Renewable Energy

FUGIEN o e g | £5F VEISTEN 200 Rationale
Component Proposed

Same as V1, but
eliminates the

Photovoltaic Bhe i bR s exception for sites with Increase PV Readiness in

lower annual solar ZERH homes and recognize
g;\g diness élr—Z]ECI:—lldliDS\t/—Ready resources. Also the steady increases in PV
updates provisions cost effectiveness.

based on current
technologies.
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U.S. DEPARTMENT OF EI‘"IET'Q}I" Eﬁicienc‘}r &

RESIdentIBJ PV SyStem COStS DOW” 64% E"ERGY Renewable Energy

Residential PV
(22 Panel System)
753

$7 —

$6—1

$5 —

4.09
34— Adl 7 RS .
3.36
3.16 2.04

$3 — . 277 2.7
$2 — y B - -
$1 —

$0 —

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

$8 —

1 Soft Costs—Others (Pll, Land [ Soft Costs—Install [ Hardware ¥ Inverter B Module [ Additional Costs
Acquisition, Transmission Line, Labor BOS—Structural from Model
Sales Tax, Overhead and Profit) and Electrical Updates*

Components

Source: NREL Documenting a Decade of Cost
Decline for PV Systems, 2021.

47 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market Buildings.Energy.gov


https://www.nrel.gov/news/program/2021/documenting-a-decade-of-cost-declines-for-pv-systems.html

Expand PV-Readiness ENERGY | renenable Enoray

Average Daily Solar Radiation Per Month
ANNUAL Solar Ready Encouraged
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Expand PV-Readiness ENERGY | renenable Enoray

Average Daily Solar Radiation Per Month
ANNUAL
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U.S. DEPARTMENT OF EI‘"IET'Q}I" EffiCiEf"lC}" &

Update PV Ready Reguirements ENERGY | Renewable Energy

Documentation of the maximum allowable dead load and live
load ratings of the existing roof (Rec DL.: +6 Ibs./sq. ft.)

Conduit to run DC N—
wire from roof to inverter SN

Dedicated Area c ety

for installing inverter and / —
balance of system TN, |

Conduit to run AC wire : Eeckc  Pane

from inverter location to
electric panel

Circuit Breaker
designated and/or installed
for use by the PV system in
the electric panel
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U.S. DEPARTMENT OF EI‘"IET'Q}I" EffiCiEf"lC}" &

Update PV Ready Reguirements ENERGY | Renewable Energy

Documentation of the maximum allowable dead load and live
load ratings of the existing roof (Rec DL.: +6 Ibs./sq. ft.)

Conduit to run DC
wire from roof to inverter

Electnc Panel

&' plywood  backing

Circuit Breaker
designated and/or installed
for use by the PV system in
the electric panel

r o
bd o
1=
e
R
oo

Buildings.Energy.gov

51 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market



U.S. DEPARTMENT OF

ZERH Efficiency Target - Background ENERGY
Target Home is a ZERH Target Home Design Home :
replica of the Design

Home

Target Home exists in *

the rating software

Target Home
establishes the max
ERI for the Design
Home to meet the
ZERH's efficiency
requirements

Example: Target
Home specs are:

« 2.0ACHS50
« HSPF9.0
And ERI = 48

52 | INNOVATION & INTEGRATION: Transforming the Energy Efficiency Market

Energy Efficiency &
Renewable Energy

Design Home is the
actual home being
ZERH certified

Design Home still must
meet the Mandatory
ZERH requirements

Design Home can use
different tradeoffs to
meet the Target
Home’s ERI

Example: Design
Home specs:

« 2.5ACH50
« HSPF 9.5
ERI=47. Meets ZERH

Buildings.Energy.gov



U.S. DEPARTMENT OF EHET'Q}I" Eﬁiciency &

EffICIenCy Target UpdateS E"ERGY Renewable Energy

Program ZERH Version 1 ZERH Version 2.0

Component Proposed Rationale

Updated ZERH Target
Based on the Home achieves
Version 1 ZERH Increased energy
ERI Target Home  savings of 20% Reflect recent innovations in
specifications - beyond 2021 IECC. the ZERH efficiency threshold.
circa 2013. ERI
scores in the 50s. Resulting ERI Targets

in the 40s.

Minimum
Required
Energy
Efficiency
Threshold
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U.S. DEPARTMENT OF EI"‘IET’Q}I" EffiCiEf"lC}" &

ZERH V2 ERI Target Va|UES E"ERGY Renewable Energy

Average DOE ZERH Version 2 ERI by Climate Zone

70.0
65.0
60.0

55.0

ERI

50.0

N I I I

40.0 . .
CZ1 CZ 2 CZ 3 CZ4 CZ5 CZb CZ7 CZ 8

Example ZERH V2 ERI Targets based on draft V2 specifications. Based on
energy modeling of 2,400 SF home.
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U.S. DEPARTMENT OF EHET'Q}I" Eﬂ:iCiEHC}" &

S|Ze AdJUStment FaCtOI' Updates E"ERGY Renewable Energy

e I gy e N e Rationale
Component Proposed

SAF makes the ERI SAF is sunset, consistent

z : . :
! (.-:' Target lower for with ENERGY STAR Single Homes under ZERH V2 will be
Adjustment : .
homes larger than Family New Homes very efficient regardless of SAF.
Factor (SAF)
the benchmark. program.
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e ——— Energy Efficiency &

u.3. DEP TMEHN
E"ERGY Renewable Energy

Which one of these statements is not true?

a. ZE
b. ZE
c. ZE
d. ZE

A AN A

V2 (c
V2 (c
V2 (c

V2 (c

raft) aligns with the 2021 IECC insulation values

raft) requires the use of on-site renewables
raft) has a lower ERI target compared to V1

raft) only applies to single-family homes
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slido

Which one of these statements IS not
true?

(D Start presenting to display the poll results on this slide.



U.8. DEPARTMENT OF EI‘"IET'Q}I" EffiCiEf"lC‘y’ &

Implementation Timeframe ENERGY | renewable Energy

« 2021 Q4: ZERH V2 available for 30-day stakeholder
comment period

« Early 2022: ZERH V2 finalized & integrated into
rating software (depending on feedback)

* DOE will provide a transition period for V1 to V2 of at
least 9 months

« 2022 Q1: ZERH — Multifamily draft made available for
stakeholder comment
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U.S. DOE Zero Energy Ready Home

Providing Feedback on V2 Draift
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How to Provide Stakeholder Feedback SIS IS .

* Visit the U.S. DOE Zero Energy Ready Home
Version 2 Website

* https://www.energy.gov/eere/buildings/us-doe-zero-enerqy-ready-
home-national-program-requirements-single-family-homes

e Review V2

« Summary of Program Updates (2 pages) Z E R O
« Draft V2 National Program Requirements ENERGY READY HOME
« Draft V2 PV Ready Checklist i

o Stakeholder Feedback Form

 Complete and Submit Version 2 Feedback
Form by December 2, 2021

Email Contact: zero@newportpartnerslic.com
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https://www.energy.gov/eere/buildings/us-doe-zero-energy-ready-home-national-program-requirements-single-family-homes
https://www.energy.gov/eere/buildings/us-doe-zero-energy-ready-home-national-program-requirements-single-family-homes
mailto:jlyons@newportpartnersllc.com

U.S. DEPARTMENT OF Energ}.- Efficiency &

Th an k YO u EN ERGY Renewable Energy
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